Impaired hepatic energy metabolism in rat acute pancreatitis: protective effects of prostaglandin E2 and synthetic protease inhibitor ONO 3307.
To evaluate the effects of acute pancreatitis on the energy metabolism of the liver and on the fragility of hepatic cells and subcellular organelles, we studies (1) the arterial blood ketone body ratio (BKBR) (aceto acetate/beta-hydroxy butyrate), which is in equilibrium with the free NAD+/NADH ratio in liver mitochondria; (2) the hepatic energy charge (EC) = (ATP + 1/2 ADP)/(ATP + ADP + AMP); (3) the cathepsin B leakage from hepatic lysosomes and the malate dehydrogenase leakage from hepatic mitochondria in vitro; and (4) the protective effects of prostaglandin E2 (PGE2) and a new synthetic protease inhibitor ONO 3307 on hepatic injury in acute pancreatitis induced in rats by a supramaximal dose of caerulein. Decreased BKBR and hepatic EC as well as increased hepatic lysosomal and mitochondrial fragility were observed in rats with this type of acute pancreatitis, and both PGE2 and ONO 3307 had a significant protective effect against hepatic injury in these rats, especially ONO 3307. These results suggest that impaired hepatic energy metabolism is closely related to increased hepatic lysosomal and mitochondrial fragility and that some proteases, which are derived from pancreatitis and are susceptible to inhibition by ONO 3307, seem to play an important pathological role in this liver injury induced by pancreatitis. Therefore, it is important to take care of the liver in patients with acute pancreatitis.